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Sustainable development of resource and energy as well as Professor

sustainable possibility of environment Takeshi Komai
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We have conducted various research studies in environmental sciences in the interest of a sustainable future. We have investigated the hydraulic properties
of vuggy carbonate rocks as well as the hydraulic and mechanical properties of high-temperature fractured granite, particularly for effective development
of petroleum and geothermal resources. Additionally, we have conducted a research on a new hydrogen production method using a reaction between hot
spring water and aluminum. Furthermore, we have initiated new research on the risk assessment of new hazardous chemicals, an in situ heating method
to produce methane hydrate resources, the reality of fluid flows in pore systems of soils, the risk assessment of coal and metal mining in developed
countries, and the origin of groundwater in field scale. We have developed new knowledge and several innovative methods for data-driven environmental
analyses.
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Survey of paleotsunami deposits driven
by environmental data

Environmental information is infinite and complex, so it is important to
identify which factors are beneficial. In our study, we examined paleotsunami
deposits and soil adsorption coefficients. Through data-driven analysis, we
elucidated a complex and wide variety of environmental processes.

Research on the geo-environmental transfer
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Recently, air and soil contamination have become serious problems.
Elution tests are the best-known method for the evaluation of the behavior
of heavy metals and volatile organic compounds from contaminated soil.
Such tests are very complex, both in soil and in water. The purpose of this
study is to assess human health risks using a self-made model that
considers the adsorption coefficient.
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Assessment of trace elements in groundwater
and mining

We referred to surveys conducted outside of Japan (in Mongolia, Indonesia,
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Fig.1 Paleotsunami deposits in Miyagi principal

Fig.3 Risk assessment model image of new
hazardous chemicals at our living area

Fig.2 Geochemical survey in Mongolia
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Fig.4 Geo-chemical analysis
by data-driven

Fig.5 Novel high-temperature true triaxial
hydrofracturing experimental system

and Botswana) to clarify the mechanisms behind groundwater recharge
and the transfer of trace elements. This increased our understanding
regarding the local peoples’ real lives.

Methane hydrate production using
the partial oxidation process

A large amount of methane hydrate exists under permafrost and at the
bottom of the sea. The purpose of this study is to evaluate the effect that
heat generation (due to minerals’ dissolution in acid) has on gas production.
We estimate that several times the current production efficiency is
possible.

Creation of geothermal reservoirs
in superhot geothermal environments

We conducted hydrofracturing experiments on granite at supercritical water
temperatures using a newly developed true triaxial experimental system for
high temperatures. As a result, we were able to create permeable fracture
networks (e.g., geothermal reservoirs) in superhot geothermal environments
(above approximately 400°C); this is a new geothermal frontier (Watanabe et
al., Sci. Rep., accepted). Additionally, our experimental results reveal that
injection-induced slips in such environments can be slow and do not
significantly change the fracture permeabilities (Takeyama et al., Proc. of
ARMSI0).

Mechanical properties of volcanic
sandstones for CO, under geological storage
conditions

In our experimental, we found that the elastic moduli of volcanic
sandstones—a reservoir rock that is a candidate for the geological storage
of carbon dioxide (CO,)—does not necessarily decrease continuously
during CO; reactions with brine and rock (Hattori et al., Proc. of ARMSI0).
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Fig.6 Fracture network in granite via hydrofracturing
at a supercritical temperature
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